L1 Cell Adhesion Molecule is Expressed by Noradrenergic but not Adrenergic Chromaffin Cells: A Possible Major Role for L1 in Adrenal Medullary Design.
The adrenal medulla of higher animals is constituted of homotypic groups of chromaffin cells secreting either adrenalin or noradrenalin. Since not all chromaffin cells are individually innervated by fibres of the splanchnic nerve, this tissue characteristic is crucial to the physiological function of the gland. In an attempt to analyse differences between these chromaffin cell types which might underlie the establishment of this tissue pattern, we examined the expression of the adhesion molecule L1 in this gland by immunocytochemistry at the optical and ultrastructural levels in rats. L1, an adhesion molecule abundant in the central nervous system, was found to be present in the adrenal medulla of adults; it was strongly expressed on innervating axons and their surrounding Schwann cells and also on a subpopulation of chromaffin cells. The nature of these chromaffin cells was examined by immunocytochemistry using antibodies against the catecholamine-synthesizing enzyme phenylethanolamine N-methyltransferase (PNMT), which are capable of distinguishing between adrenergic and noradrenergic cells. Immunofluorescence labelling of sequential frozen sections demonstrated that chromaffin cells which express L1 do not express PNMT; conversely, L1 was not detected in any chromaffin cells expressing PNMT. Ultrastructural immunocytochemistry confirmed the existence of two non-overlapping populations of chromaffin cells. It is concluded that, in the adrenal medulla, noradrenergic but not adrenergic chromaffin cells express this adhesion molecule. These data, together with our previous observations that all chromaffin cells express the neural cell adhesion molecule, NCAM, suggest that L1, in cooperation with NCAM, could be responsible for the association of noradrenergic cells in the form of homotypic aggregates segregated from groups of adrenergic cells within the adrenal medulla.